The ability to assemble genomes from metagenomic sequencing avoids the need for culture and any associated culture biases. We assembled 24 essentially complete draft genomes from metagenomic pair-end and size-selected mate pair sequencing from 4 stool samples, 2 from subjects diagnosed with colorectal cancer and 2 from healthy controls.
olorectal cancer is common, with 136,830 new cancers annually, and lethal, with 51,310 cancer deaths each year (1) , and has plausible connections to several microbial agents. There are multiple ongoing efforts to identify microbes that cause cancer and find ways to quantify that risk by using a combination of modern computational and sequencing techniques in the hopes of eventually attenuating that risk by manipulating the gut microbiome using antibiotics, probiotics, or prebiotics. This would radically change the way colon cancer is treated.
Subjects were consented under IRB number 10-006009, which was reviewed and approved by the Mayo Clinic Institutional Review Board. Written consent was provided by all subjects. Genomic DNA was extracted from 4 stool samples collected from subjects prior to colonoscopy. Two were from subjects who were diagnosed with colon cancer, and two were from subjects with a negative colonoscopy. Paired-end and Nextera mate pair DNA libraries from each sample were prepared with target fragment lengths of 500 bp for the pairedend library, and 4 to 6 kb, 8 to 10 kb and 15 to 20 kb for the mate pair libraries. A total of 9,195,789,522 reads were produced on Illumina HiSeq 2500 runs for 300 cycles. crossmark From this, for the reference-based binning and assembly, we iteratively mapped the reads onto the MetaHIT metagenomic species references (2) using BWA 0.7.10 (3), assembled each bin using SPAdes 3.5.0 (4), and removed extraneous contigs using BioBloom Tools 2.0.6 (5). For the de novo binning and assembly, we assembled the whole metagenome using Ray 2.3.1 (6), for a total of 2.1 Gbp assembled into 1,748,414 contigs, with an N 50 of 40,874 bp. Contigs were binned using differential coverage, taxonomy, GϩC content, and tetranucleotide frequency (7), unassembled reads were mapped onto these bins using BWA 0.7.10, and each bin was reassembled using SPAdes 3.5.0.
From these 353 genomic bins, we filtered for essentially complete, high-fidelity genomes satisfying all the following criteria. Genomes must have at least 100 of a set of essential genes (7), have single copies of a set of 24 single-copy genes (8) allowing for two extra copies, having at least cone copy of the 16S rRNA gene longer than 1,300 bp, and having at most 12 copies of complete or partial 16S rRNA genes. Genome completeness was estimated using CheckM 0.9.7 (9) This resulted in 24 essentially complete genomes, listed in Table 1 .
Nucleotide sequence accession numbers. These complete genome sequences have been deposited at DDBJ/EMBL/GenBank under the accession numbers provided in Table 1 .
